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W H Y  D O  N AT U R A L  S Y S T E M S  
L O S E  R E S I L I E N C E ?  

 



W H AT  C A N  W E  D O  A B O U T  I T ?  

‘Restoration’ 

• Recreating processes/function 

• Systems context 

‘Resilience’ 

• What does the future hold? 

• Anticipating transitions 



N O  A C T I O N  M AY  B E  B E S T  

 

Virginia Coast Reserve 



L O U I S I A N A  I S  E X P E R I E N C I N G  A  
C O A S TA L  C R I S I S  

>4,800 
square km 

lost since the 
1930s 

Currently 
losing over 

41 square km 
per year 



Potential to lose an additional 2000 – 4,500 square 

km of land over the next 50 years 

L O U I S I A N A  I S  E X P E R I E N C I N G  A  
C O A S TA L  C R I S I S  

Predicted Land Change Over Next 50 Years 



“ Restoration means returning an ecosystem to a close 
approximation of its condition prior to disturbance.  
Accomplishing restoration means ensuring that ecosystem 
structure and function are recreated or repaired, and that 
natural dynamic ecosystem processes are operating effectively 
again.” 
NRC 1992: Restoration of Aquatic Ecosystems—Science, Technology and Public Policy. National Academy 
Press, Washington, D.C. 

“ The goal of restoration is to establish a site that is self-
regulating and integrated within its landscape, rather than to 
reestablish an aboriginal condition that can be impossible to 
define and/or restore within the context of the current lands 
use or global climate change.” 
Middleton 1999: Wetland Restoration—Flood Pulsing and Disturbance Dynamics 



S T R U C T U R E  -  F U N C T I O N  -  

E C O S Y S T E M  P R O C E S S E S  

STRUCTURE 

PROCESS FUNCTION 

abiotic 
biotic 

input (capture) 
production 
cycling 
storage 
output 

hydrological 
sedimentological 
geochemical 
biological/ecological 



“The ultimate success of a restored wetland as a 

functional ecosystem will depend on the level 

to which its reengineered or passively 

rejuvenated environment can endure natural 

disturbances. Restored wetlands that will 

persist are likely to resemble natural wetlands 

in the region.” 
Middleton 1999: Wetland Restoration—Flood Pulsing and Disturbance Dynamics 

 

…..suggest that (ecological) functionality is typically 

contingent upon natural disturbance regime! 

I M P O R TA N C E  O F  D I S T U R B A N C E  





C O M M U N I T I E S  A N D  L I V E L I H O O D S  
AT  R I S K  

Predicted Future Flooding from a 100 Year Flood Event 
Future Without Action 

Potential for damages to reach  

$7.7 to $23.4 billion annually 

 

 



Louisiana’s 2012 Coastal Master Plan 
Southwest Coast Southeast Coast  Central Coast 

 
Coastal Protection and Restoration Authority of Louisiana 

Structure 

Process 



W H AT  C A N  W E  D O  A B O U T  I T ?  

‘Restoration’ 

• Recreating processes/function 

• Systems context 

‘Resilience’ 

• What does the future hold? 

• Anticipating transitions 

W H AT  N O T  T O  D O ?  





Freshwater and  
Nutrient Inputs 



More nutrients = change in root:shoot 

Fresher marshes less strength 
Howes et al.  
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DeLaune et al. 1990 

M A R S H E S  N E E D  R O O T S  A N D  
S E D IM E N T… .  

 



Where to get 
sediment? 
How to put it on the 
marsh surface? 

Tweel and Turner, 2012 
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Louisiana’s 2012 Coastal Master Plan 
Southwest Coast Southeast Coast  Central Coast 

 
Coastal Protection and Restoration Authority of Louisiana 

Structure 

Process 
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W H AT  E F F E C T  D O  C O A S TA L  
H A B I TAT S  H A V E  O N  S T O R M  
F L O O D I N G ?  



Storm Simulation Output 



Storm Simulation Output 



WHAT HAPPENS IF WE CHANGE THE LANDSCAPE? 



Cobell et al., 2013 



What is the effect of the whole plan? 



Barbier et al., 2013 

Can we understand what 
causes the change and 
apply it elsewhere? 





 


